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[Scope of Claim] 

A multicolor emitting field light emitting lamp formed by laminating an illuminant layer 
and a transparent electrode layer, and a light conversion layer in which light conversion elements 
of each different characteristic are arranged in each position corresponding to segmented 
electrodes, on the segmented electrodes formed on an insulating substrate and connected to each 
different power supply, wherein color conversion of light emitted by the segmented electrodes is 
performed in the light conversion layer. 
[Detailed Description of the Invention] 

This prevent relates to a field light emitting lamp, or especially a multicolor emitting 
field light emitting lamp which can obtain with an optional color in the same light-emitting face. 

A conventional field light emitting lamp (EL device is merely called itself as follows) 
adopts a structure wherein an illuminant layer in which fluorescent materials are dispersed in a 
binder of high permittivity is interposed between a pair of electrode layers in which at least one 
of them is light-transmittable, and the periphery is covered with an insulator of moisture 
resistance, and has characters such as small and lightweight, thin-shaped low electric power 
consumption, and is used as various display apparatuses and a back light of a liquid crystal 
device. Meanwhile, the EL device having the various superior characters in this way, however, 
the emitting color thereof is mainly decided by the kind of the fluorescent materials used for the 
illuminant layer, so that the light emitting with the particular emission spectrum distribution 
which the fluorescent materials have is performed, and conventionally a ZnS/Cu based 
fluorescent material of green that provides high luminance and long life is mainly used. And a 
method such as changing the composition of the fluorescent materials, using color filters, or 
changing an applied power supply frequency is tried as a method for obtaining color display of 
other various colors. However, in the method for changing the composition of the fluorescent 
materials, luminous efficiency and life properties of these fluorescent materials are different 
significantly. Then fluorescent materials except the ZnS/Cu based fluorescent material having a 
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center wavelength in 490 mil to 530 mil is hardly put into practical use because of their low 
luminous efficiency and short life. In addition, when the color filters of various colors are put 
on a light emitting face of the EL device, light except in the particular wavelength band of these 
filters is absorbed, so that there is a defect in becoming dark in general, and otherwise in the 
method described above, various kinds of color is difficult to display on the same light emitting 
face. In addition, in the method for changing the applied power supply frequency, the light 
emitting color can be changed on the same light emitting face, however, power supply of the EL 
device becomes complicated, and additionally, the emission spectrum distribution of the 
fluorescent materials, that is, the light emitting color cannot be changed significantly, so that a 
variable range of display colors is extremely small after all. As above, the conventional EL 
device is not suitable for colorfully displaying with multicolor, and the application field of the 
invention is limited by itself. 

The present invention has made in view of the above, an optional light emitting color 
can be provided, and a new EL device in which various kinds of light emitting color can be 
provided by one EL device. Hereinafter, an embodiment of the present invention is described 
in detail with drawings. 

Fig 1 is a multicolor emitting EL device 1 according to the present invention. In the 
drawing, reference number 2 is a base film for a back electrode. And reference number 3 show 
back electrodes which are formed on this film 2, which comprises segmented electrodes 3a, 3b, 
and 3c formed on the film 2 so as to be dispersed approximately uniformly, with being disposed 
in pectinate shape so that the ternary minute striped patterns are not confounded with each other, 
as shown in Fig. 2. And, for example, it is formed on the film 2 made from resin by a printing 
method, a vapor deposition method or plating. Reference number 4 is em illuminant layer 
which is laminated on the back electrodes 3, which comprises a fluorescent material layer 
formed by dispersing ZnS/Cu based fluorescent material powder of green emission spectrum 
distribution of high luminance which has the center wavelength in 490 mil to 530 m 11 into 
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high polymer which is high dielectric of cyanoethyl cellulose, and an insulator layer which is 
formed by dispersing high dielectric particle of titanium barium into high polymer having high 
dielectric of cyanoethyl cellulose, and which is provided by screen printing on the back electrode 
3 equally. Reference number 5 is a transparent conductive film, which is formed by depositing 
indium oxide adjacent to a base film 6 for a surface electrode comprising a polyester film, for 
example, and which comprises a transparent electrode layer. And the fluorescent materials of a 
part where voltage is applied is excited, by applying voltage to each of this transparent 
conductive film 5 and the back electrode 3 having a structure so as to sandwich the illuminant 
layer 4 therebetween, and as shown in a curve a of Fig. 3, green EL light in which the peak is 
about 520 m ji and the emission spectrum distribution is 400 m/x to 650 m U is emitted to the 
transparent conductive film 5 side. Reference number 7 is a light conversion film which 
formed on the base film 6 of a transparent electrode, comprising three elements of a blue filter 
element 7a, a green filter element 7b and a red wavelength conversion element 7c which convert 
the EL light to blue light (420 to 490 m U ), green light (490 to 560 mjx) and red light (590 m H 
or more) respectively. Each element 7a, 7b, 7c is formed in the pectinate shape similarly 
according to the ternary minute striped back electrodes 3a, 3b, 3c. Curves x, y and z in Fig 3 
are observation data by light-converting the EL light as shown in the curve a by these blue filter 
element 7a, green filter element 7b and red wavelength conversion element 7c, so that three 
primary colors of blue of 400 mU to 520 m tt , green of 470 m U to 620 m U and red of 570 m 
tt to 720 m u are obtained respectively. Each factor 7a, 7b, 7c of this light conversion layer 7 
can be formed in an adhesion or printing method easily by using a fluorescence sheet or a 
fluorescent pigment in which characteristics of absorption or permeation of light and wavelength 
conversion properties are properly selected. 

The noteworthly point in particular here is that ZnS/Cu based fluorescent material 
having high luminous efficiency, which has the peak of about 520 mil and has emission 
spectrum distribution of 400 to 650 m IX is used as fluorescent materials, and therefore green 



light having emission spectrum distribution of 400 to 520 m jl and blue light having emission 
spectrum distribution of 470 to 620 m fl , in which each has high luminance, can be obtained in 
the form dividing the emission spectrum of the EL light into two, by using the blue filter element 
7a and the green filter element 7b. And additionally, red light of high luminance having 
emission spectrum distribution of 570 to 720 m jl can be obtained, in red of high wave length of 
590 m U or more, which is not provided in the EL light, by using a red wavelength conversion 
element 7c and converting the wavelength in the EL light. Next, reference numbers 8 and 9 are 
resin envelope films which protect the inside, and which interpose each side of the back film 2 
and the converting layer 7 in the surface therebetween and sealed in a circumference part. In 
addition, the envelope film 8 in the surface whose surface is formed with irregularities doubles 
as a light diffusion plate which reflect diffusely the EL light converted in the light conversion 
layer 7 to emit outside. 

Next, operation of an EL device 1 of multicolor light emission having such a structure is 
described. First, in Fig. 4, when voltage is applied between the segmented electrode 3a on back 
side and the transparent conductive film 5, fluorescent materials of the illuminant layer 4 which 
is laminated therebetween are excited, green light having high visibility shown in the curve a of 
Fig. 3 is emitted. In this light emission, microscopically, the light is emitted in the stripe pattern 
in the pectinate shape of the segmented electrode 3a, but in being seen macroscopically, the light 
seems to be emitted almost uniformly in the whole face because the segmented electrode 3a is 
formed on the back base film 2, with dispersed approximately uniformly with the minute pattern. 
And the green light in this pectinated shaped transmits the transparent conductive film 5 and 
enters the blue filter 7a of the light conversion layer 7 in minute stripe pattern, which is formed 
on the base film 6 of a front face in response to the segmented electrode 3a on a back face. In 
addition, wavelengths except for blue are absorbed in this blue filter 7a and the blue light shown 
in the curve x of Fig. 3 is emitted to the surface envelope 8 side. And then, irregular reflection 
is performed in the envelope film 8, and uniform blue light is emitted in the entire display face. 
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In the same way, when voltage is applied between other segmented electrodes 3b, 3c and the 
transparent conductive film 5, uniform green light or red light is emitted in each display face. 
In addition, when the segmented electrodes 3a, 3b, 3c are combined suitably and voltage is 
applied between each of these electrodes and the transparent conductive film 5, blue light, green 
light or red light which is converted as appropriate to each conversion element 7a, 7b, 7c of the 
light conversion layer 7 each corresponding are composed suitably, and light of other various 
kinds of colors can be multicolor-emitted. 

Meanwhile, in the embodiment described above, the back electrode 3 to be formed on 
the back base film 2 is arranged, with being disposed so that each minute stripe pattern is not 
confounded, but it is not needed necessarily. In addition, the electrode configuration can be 
suitably chosen from round, square or the like of stripe-shaped, too. The point is that the 
configuration is optional, if the ternary segmented electrodes 3a, 3b, 3c are formed in minute 
pattern with approaching and dispersing approximately uniformly. 

In the present invention, as described above, an application field of an EL device in 
which optional light emitting colors are obtained, which is suitable for a colorful display 
apparatus, is expanded, by arranging an electroluminescence part which is disposed with 
laminating an illuminant layer and a transparent electrode on a back electrode comprising ternary 
segmented electrodes formed in a minute pattern which is dispersed approximately uniformly 
with approaching each other, and by arranging a light conversion layer comprising ternary light 
conversion elements which convert EL light from the electroluminescence part into three color 
of blue, green and red on the transparent electrode of this electroluminescence part, with 
corresponding the pattern of the back electrode. 
[Brief Description of the Drawings] 

Fig. 1 is a sectional view of a multicolor emitting field light emitting lamp according to the 
present invention. 

Fig. 2 is a front view of a back electrode which is a part used in Fig. 1. 
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Fig. 3 is an emission spectrum distribution chart of Fig. 1. 

Fig. 4 is an enlarged view of a relevant part to explain a luminescent principle of Fig. 1. 

1 multicolor emitting field light emitting lamp 

2 base film for back electrode (insulating substrate) 
3a, 3b, 3c segmented electrodes 

4 illuminant layer 

5 transparent conductive film (transparent electrode) 
7 light conversion layer 

7a, 7b, 7c light conversion elements 
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